5 


rr<tf>N 


mm 


Tfotice  o£  /4dofet£o*t  o£ 
T^nafe  S^^^meHtai  *)*$tfiact  Statement 


ss2S^f86Sc1;ATEL,BRARY 

Draft  environmental  impact  statement  not 


Type  of  Statement: 
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Centennial  Minerals,  Inc.,  and  U.S.  Minerals  Exploration  Co.  have  filed 
joint  venture  plans  with  the  Montana  mine  and  mill  known  as  the  Montana 
Tunnels  project.  The  project,  planned  for  a  1,549-acre  permit  area  west 
of  Jefferson  City,  Montana,  would  last  12  to  13  years,  including  con- 
struction. The  mine  would  produce  15,000  tons  of  ore  per  day,  7  days  per 
week,  for  at  least  10  years.  The  plant  would  produce  gold  and  silver 
bullion,  including  lead  and  zinc  concentrates.  Employment  for  the  pro- 
ject would  peak  at  551  jobs  during  construction;  340  jobs  would  be  pro- 
vided annually  during  peak  operations. 
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Dennis  Hemmer,  Commissioner 


1 


Notice  of  Adoption  of 
the 

Draft  Environmental  Impact  Statement 


The  Montana  Department  of  State  Lands  (DSL)  issued  a  draft  environmental 
impact  statement  (EIS)  on  November  27,  1985,  for  the  Montana  Tunnels  Project, 
a  joint  venture  gold,  silver,  lead,  and  zinc  mine  proposed  by  Centennial 
Minerals  Inc.  and  U.S.  Minerals  Exploration  Company.  The  public  and 
interested  parties  were  asked  to  comment  on  the  draft  EIS  during  a  30-day 
comment  period  that  ended  December  30,  1985. 

DSL  held  public  meetings  on  May  13  and  December  18,  1985,  in  Clancy, 
Montana,  to  air  public  concerns  about  the  proposed  Montana  Tunnels  project. 
At  the  May  meeting,  DSL  and  the  applicant  presented  an  overview  of  the 
environmental  impact  statement  and  public  involvement  processes.  The  meeting 
on  December  18th  was  a  public  hearing  where  DSL  accepted  testimony  on  the 
draft  EIS. 

The  record  of  public  comment  discloses  no  new  information  or 
environmental  issues,  nor  omissions  or  errors  in  the  draft  EIS  that  warrant 
substantive  changes  in  DSL's  analysis  or  conclusions.  Therefore,  it  is  DSL's 
decision  not  to  prepare  a  final  EIS  and,  instead,  to  adopt  the  draft  EIS  pur- 
suant to  Rule  26.2.606  ARM. 

Furthermore,  after  careful  consideration  of  the  public's  comments  and  the 
draft  EIS,  DSL's  proposed  course  of  action  is  to  approve  for  operation  either 
alternatives  2  or  3,  the  preferred  alternatives.  The  Summary  from  the  draft 
EIS  has  been  reproduced  in  this  document  for  the  reader's  convenience. 

Included  in  this  document  are  also  the  letters  and  testimony  received  on 
the  draft  EIS  and  DSL's  responses  to  them. 
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Figure  1 

The  proposed  Montana  Tunnels  project  would  operate  near  Jefferson  City,  Montana,  south  of 
Helena. 
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Summary 


Centennial  Minerals,  Inc.,  and  U.S.  Minerals  Exploration  Co.  have  filed 
joint  venture  plans  with  the  Montana  Department  of  State  Lands  (DSL)  to  build 
and  operate  a  gold  mine  and  mill  known  as  the  Montana  Tunnels  project.  DSL 
must  decide  whether  to  approve  the  permit  as  applied  for,  approve  the  permit 
with  modified  mining  or  reclamation  plans,  approve  the  permit  subject  to 
stipulations,  or  deny  the  permit. 


COMPARING  ALTERNATIVES  AND  SELECTING  THE  PREFERRED  ALTERNATIVE 

The  Choices 

The  environmental  impact  statement  analyzes  four  alternatives,  one  of 
which  is  the  applicant's  proposal.  The  following  discussion  presents  a  sum- 
mary of  each  alternative  and  DSL's  preferred  alternative. 


Alternative  1  (The  Proposal) 

The  applicant  would  construct  and  operate  an  open-pit,  precious-metals 
mine  according  to  the  plan  described  in  the  application  for  a  hard-rock  mine 
operating  permit.  The  project  would  last  for  12  to  13  years.  Construction 
and  operation  of  the  open-pit  mine  would  disturb  965  acres  of  land,  including 
245  acres  for  the  tailings  impoundment  and  421  acres  for  the  waste  rock  dump. 
The  mine  would  produce  15,000  tons  of  ore  per  day.  The  applicant  would  build 
an  ore-processing  plant  that  would  produce  gold  and  silver  bullion  and  lead 
and  zinc  concentrates.  At  the  end  of  mining,  the  applicant  would  remove  all 
buildings  and  structures  and  reclaim  land  disturbed  by  the  tailings  impound- 
ment, haul  roads,  waste  rock  dump,  and  plant  site. 


Alternative  2 

The  applicant's  mining  and  reclamation  plan  would  be  the  same  as  in  al- 
ternative 1  (the  proposal),  except  that  a  series  of  mitigating  measures  are 
assumed  to  be  a  part  of  the  plan.  The  measures  would  help  to:  a)  protect 
existing  downstream  water  users,  b)  protect  aquatic  life  and  fisheries  in 
upper  Spring  Creek,  c)  reduce  seepage  from  the  water  retention  pond,  d)  pre- 
vent  revegetation   failure   on   the   reclaimed   tailings    surface,    e)  prevent 
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channel  erosion  next  to  the  reclaimed  waste  rock  dump,  f)  improve  postmining 
wildlife  habitat,  g)  insure  forage  supply  for  mule  deer,  h)  reduce  wildlife 
impacts,  and  i)  reduce  traffic  hazards  and  inconveniences. 


Alternative  3 

The  applicant's  proposed  production  system  arrangement—with  an  open  pit, 
waste  rock  dump,  tailings  impoundment,  water  retention  pond,  and  process 
plant—would  combine  elements  of  alternatives  1  (the  proposal)  and  2,  but  the 
ore  processing  plant  would  be  located  about  1/3  mile  to  the  northeast  of  the 
proposed  plant  site,  nearer  to  the  permit  boundary.  Mitigating  measures 
described  in  alternative  2  would  be  the  same. 


Alternative  4  (Denial  of  the  Permit) 

The  applicant  would  not  develop  the  Montana  Tunnels  project.  The 
environmental,  social,  fiscal,  and  economic  conditions  (described  in  Chapter 
III  of  the  EIS)  would  not  be  affected  by  the  applicant's  project. 


The  Comparison 

General  effects  of  the  alternatives,  including  the  proposal,  are  listed 
in  table  1.  Alternatives  1,  2,  and  3  would  have  similar  effects  on  the 
environmental  and  socioeconomic  conditions;  however,  the  mitigating  measures 
for  alternatives  2  and  3  would  reduce  a  number  of  potential  impacts  of  the 
proposal.  Adverse  impacts  which  cannot  be  mitigated  or  otherwise  avoided  by 
changing  the  production  system  arrangement  (unavoidable  impacts)  include  the 
fol lowing: 

--submergence  of  an  open  pit,  creating  a  large  lake  containing  poor-quality 
water, 

--disturbance  of  932  acres  of  existing  soils,  vegetation,  and  wildlife 
habitat, 

--reduction  of  flows  in  Clancy  Creek,  lower  Spring  Creek,  and  Prickly  Pear 
Creek, 

--removal  of  numerous  intermittent  springs, 

--reduced  aesthetic  qualities  due  to  visual  changes  brought  about  by  the 

pit,  waste  rock  dump,  and  tailings  impoundment,  and  the  views  of  these 

disturbances  from  nearby  areas, 
--increased    potential    for    land    use   mismanagement   due    to   a  reclaimed 

landscape    that    is    more    susceptible    to    drought    than    the  premining 

landscape, 

--reduction  in  the  usefulness  of  the  postmine  landscape, 
--displacement  of  mule  deer  and  elk, 
--increased  traffic. 

As  a  result  of  denial  of  the  permit,  the  landscape,  vegetation,  and  soils 
would  continue  to  provide  uses  similar  to  current  uses.  The  historic  mining 
character  and  agricultural  and  forest  setting  of  the  project  area  would  domi- 
nate the  area. 

Denial  would  forego  up  to  551  quarterly  job  opportunities  in  construction 
and  340  annual  jobs  during  mining  that  largely  would  benefit  local  residents 
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because  of  the  applicant's  commitment  to  hire  at  least  80  percent  of  the  work 
force  locally.  In  addition,  the  area  economy  would  not  receive  the  benefits 
of  increased  personal  income—amounting  to  $3.3  to  $4.4  million  during  the 
first  operational  phase  and  $4.8  to  $6.5  million  during  the  second  phase  (an 
increase  from  1  to  3  percent).  Historic  income  and  employment  trends  would 
continue—with  income  rising  about  2  percent  annually  (real  growth)  and  em- 
ployment increasing  about  1  percent  annually.  Also,  the  area  would  not  be 
subject  to  the  cyclical  expansions  and  contractions  of  the  mining  industry. 
The  annual  project  property  tax  revenues  collected  by  Jefferson  County  and 
some  of  its  political  subdivisions,  and  project  revenues  paid  to  the  state 
would  not  increase  under  this  alternative. 


The  Preferred  Alternatives 

Based  on  a  comparison  of  the  environmental,  social,  and  economic  advan- 
tages and  disadvantages  of  each  alternative,  alternatives  2  and  3  are  pre- 
ferred. 


SUMMARY  OF  IMPACTS  BY  DISCIPLINE 

The  following  briefly  describes   the   impacts   that  could  occur  if  the 
Montana  Tunnels  project  were  permitted  under  applicable  alternative  scenarios. 


Geology 


Alternative  1 

The  combined  flows  of  Homestake  and  Pen  Yan  creeks  during  flood  events 
would  be  more  than  a  small  natural  channel  of  an  unnamed  drainage  could 
handle.  Erosional  downcutting  and  widening  of  the  small,  steep  channel  would 
occur  during  large  runoff  events. 

Over  time,  slump  failures,  rock  falls,  and  erosional  processes  within  the 
open  pit  would  slowly  reshape  the  pit  walls  to  a  more  stable  slope  angle.  The 
post-reclamation  landscape  of  the  waste  dump  and  tailings  impoundment  would 
not  be  subject  to  excessive  erosion  nor  mass  failures.  However,  the  channel 
over  the  reclaimed  impoundment  would  gradually  downcut,  resulting  in  a  land- 
scape slightly  less  stable  than  before  mining. 


Alternative  2  or  3  (Preferred) 

The  impacts  for  alternative  2  or  3  would  be  the  same  as  alternative  1 
except  that  potential  for  channelization  of  waste  rock  diversion  channels 
would  be  minimized. 
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Hydrology 
Alternative  1 

Excavation  of  the  162-acre,  open  pit  would  affect  existing  ground  water 
flows;  as  many  as  10  springs  would  be  physically  destroyed.  Flow  in  springs 
within  a  one-mile  radius  of  the  open  pit  could  be  temporarily  reduced.  The 
pit  would  also  induce  ground  water  seepage  from  Clancy  Creek.  During  the  life 
of  the  mine,  no  more  than  90  gallons  per  minute  would  seep  into  the  pit  from 
Clancy  Creek.  This  flow  would  eventually  decrease  to  about  10  gallons  per 
minute.  Water  users  downstream  whose  water  rights  pre-date  the  applicant's 
(senior  appropriators)  could  be  affected  during  low-flow  periods. 

After  mining,  the  pit  would  continue  filling  with  poor-quality  water  for 
about  480  years.  Upon  reaching  equilibrium,  water  in  the  pit  would  be  about 
610  feet  deep  with  a  surface  area  of  103  acres.  About  15  gallons  per  minute 
of  poor-quality  water  would  begin  seeping  into  the  ground  water  system. 

Continuous  pumping  of  the  ground  water  production  wells  near  Spring  Creek 
could  temporarily  dewater  a  reach  of  this  creek  containing  a  population  of 
small  trout. 

The  depletion  of  flow  in  Spring  Creek  would  diminish  the  flow  of  Prickly 
Pear  Creek  and  potentially  affect  downstream  senior  appropriators  during 
periods  of  low  flow. 

Seepage  from  the  tailings  disposal  facility  would  occur  through  the  base 
of  the  impoundment  as  well  as  through  the  process  water  retention  pond. 
Seepage  through  the  tailings  impoundment  would  most  likely  end  up  as  storage 
in  unsaturated  alluvium.  Seepage  through  the  process  water  retention  pond  is 
considered  significant  and  may  cause  an  increase  in  the  concentration  of  heavy 
metals  and  total  cyanide  reaching  Spring  Creek.  The  concentration  of  arsenic, 
which  already  exceeds  drinking  water  criteria,  could  also  increase. 

Drainage  of  poor  quality  water  from  the  tailings  impoundment  into  the 
process  water  retention  pond  could  continue  for  at  least  five  years  after  mine 
closure. 


Alternative  2  or  3  (Preferred) 

The  impacts  of  these  alternatives  would  be  the  same  as  alternative  1 
except  that  seepage  of  poor-quality  water  from  the  process-water  retention 
pond  would  be  significantly  reduced.  Spring  Creek  would  not  become  dewatered 
above  Corbin. 


Aquatics 
Alternative  1 

During  mining,  streamflow  depletions  could  destroy  macroinvertebrates  and 
diatoms  in  Spring  Creek  or  reduce  their  diversities.  Reestabl ishment  of 
aquatic  communities  in  upper  Spring  Creek  may  be  inhibited  for  5  to  10  years 
after  mining  as  contaminated  seepage  water  from  the  retention  pond  reaches 
Spring  Creek. 
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Streamflow  depletions  in  upper  Spring  Creek  could  reduce  abundance  and 
diversities  of  aquatic  communities  in  Prickly  Pear  Creek  between  Jefferson 
City  and  Clancy  Creek. 


Alternatives  ?  or  3  (Preferred) 

Streamflow  depletions  would  not  occur  in  upper  Spring  Creek.  However, 
depletions  of  streamflow  in  lower  Spring  Creek  could  reduce  abundance  and 
diversities  of  aquatic  communities  in  Prickly  Pear  Creek  between  Jefferson 
City  and  Clancy  Creek. 


Fisheries 
Alternative  1 

Dewatering  Spring  Creek  could  destroy  or  reduce  a  population  of  small 
trout.  Those  fish  that  escape  the  dewatering  would  be  forced  into  inadequate 
habitat.  Although  Spring  Creek  flows  would  reestablish  after  mining,  levels 
of  cyanide  may  prevent  repopulation  by  fish  for  5  or  10  years.  Reductions  in 
the  flow  of  Clancy  and  Prickly  Pear  creeks  would  not  be  great  enough  to  affect 
fish. 


Alternative  2  or  3  (Preferred) 

Reductions  in  the  flows  of  Clancy  Creek  and  Prickly  Pear  Creek  would  not 
be  great  enough  to  affect  fish.  Trout  habitat  in  Spring  Creek  would  not  be 
altered. 


Soils 
Alternative  1 

Soils  replaced  at  the  surface  of  the  tailings  would  probably  become 
acidified  and  contaminated  by  trace  elements  over  several  decades,  a  process 
which  would  adversely  affect  plant  growth.  This,  in  turn,  would  result  in 
progressively  increasing  erosion  rates  on  the  surface  of  the  impoundment.  In 
a  worst-case  scenario,  most  or  all  of  the  vegetation  on  the  surface  of  the 
tailings  could  fail  after  several  decades. 
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For  all  disturbed  areas,  postmining  infiltration  and  percolation  rates 
would  be  lower  than  premining  rates.  This  change  would  result  in  higher 
runoff  and  erosion.  The  reclaimed  lands  would  probably  be  more  susceptible  to 
mismanagement  and  drought  than  before  disturbance.  Natural  soil  development 
processes  would  eventually  correct  these  impacts.  Biological  soil  impacts 
would  occur  in  most  of  the  soils  that  are  disturbed  in  the  permit  area.  This 
could  result  in  lower  plant  species  diversity  until  soil  microorganisms  invade 
the  reclaimed  areas.  Soil  loss  due  to  erosion  off  of  the  waste  rock  dump 
slopes,  tailings  dam,  and  cut-and-fill  slopes  would  be  low  to  moderate  ini- 
tially, and  would  decrease  as  vegetation  becomes  established.  Postmining  soil 
water-  and  nutrient-holding  capacities  would  be  low.  This  could  lead  to  a 
less  dense  vegetative  cover  than  existed  before  mining.  Water-  and  nutrient- 
holding  capacities  would  increase  as  the  soil  organic  matter  content  increases 
natural ly. 


Alternative  2  or  3  (Preferred) 

The  impacts  of  this  alternative  would  be  the  same  as  those  described  in 
alternative  1  with  the  exception  that  soil  acidification  would  be  mitigated  by 
capping  the  surface  of  the  tailings  impoundment  with  waste  rock.  Reclamation 
on  the  surface  would  be  successful. 


Vegetation 
Alternative  1 

Mining  would  destroy  932  acres  of  existing  vegetation  and  33  acres  of 
previously  disturbed  lands.  The  postmining  environment  would  contain  signifi- 
cantly reduced  acreages  of  grassland  and  forests.  This  decrease  would  cor- 
respond with  a  proposed  increase  in  shrub/grassland  acres,  the  creation  of  the 
open  pit,  and  the  potential  failure  of  seeded  grassland  on  the  tailings  site-- 
this  last  due  to  acidification  of  soil.  Lowered  soil  quality  would  limit  the 
initial  growth  of  seeded  plants  throughout  revegetated  areas;  however,  an 
erosion-controlling  ground  cover  would  develop  over  time.  The  vegetational 
composition  of  reclaimed  lands  would  be  dominated  by  relatively  few  species. 
Shrub  densities  would  be  far  below  premining  densities  and  some  shrub  species 
would  be  eliminated.  Reductions  in  tree  densities,  especially  for  Douglas- 
fir,  would  be  noticeable.  Several  decades  would  be  required  for  planted  trees 
to  reach  premining  heights.  Over  time,  plant  and  woody  species  diversities 
would  increase.  Problems  that  could  be  encountered  during  revegetation 
include  occasional  erosion  on  steep  slopes,  introduction  of  weeds,  and  damage 
to  developing  plants  by  wildlife. 


Alternative  2  or  3  (Preferred) 

The  impacts  of  this  alternative  would  be  the  same  as  those  described  in 
alternative  1  except  that  the  establishment  of  grassland  on  the  tailings 
impoundment  site  would  probably  be  successful.  Also,  the  densities  of 
conifers  in  reestablished  forest  would  be  comparable  to  premining  density. 
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Wildlife 
Alternative  1 

Mining  would  destroy  932  acres  of  existing  wildlife  habitat.  Mining 
activity  and  loss  of  summer  range  would  force  mule  deer  into  surrounding 
habitats.  Elk  that  use  a  winter-concentration  area  adjacent  to  the  mine  would 
move  west  to  avoid  mining  activity.  Mule  deer  and  elk  may  eventually  become 
accustomed  to  mining  activity  and  begin  using  habitats  near  the  permit  area. 
Other  wildlife  species  would  undergo  a  similar  displacement  and  habituation 
process . 

Possible  failure  of  195  acres  of  reestablished  grassland  on  the  tailings 
impoundment  site  together  with  the  excavation  of  a  162-acre  open  pit  would 
significantly  reduce  wildlife  habitat  in  the  permit  area.  The  quality  of 
wildlife  cover  in  reclaimed  lands  would  be  lowered  due  to  reduced  densities  of 
shrubs  and  conifers.  Mule  deer,  however,  may  benefit  from  the  increased 
acreage  of  foraging  habitat.  Small  increases  in  poaching,  wildlife  harass- 
ment, and  road  kills  are  anticipated. 


Alternative  2  or  3  (Preferred) 

The  impacts  of  this  alternative  would  be  the  same  as  those  described  in 
alternative  1  except  that  the  grassland  habitat  on  the  tailings  impoundment 
site  probably  would  not  fail.  Also,  the  quality  of  coniferous  cover  would  be 
comparable  to  premining  cover  quality. 


Air  Quality 
Alternative  1 

With  the  proposed  emission  control  practices,  the  operation  of  the 
Montana  Tunnels  project  would  meet  all  Montana  and  Federal  Ambient  Air  Quality 
Standards.  There  would  be  a  slight  increase  in  suspended  particulate  and 
trace-element  levels  in  the  ambient  air,  decreasing  with  distance  from  the 
project. 


Alternative  2  or  3  (Preferred) 

The  emissions  of  fugitive  dust  on  the  access  road  would  be  reduced  by  a 
mitigating  measure  restricting  traffic  along  this  road. 


Employment  and  Income 
Alternatives  1,  2,  or  3 

The  project  would  create  340  full-time  jobs  at  peak  operation.  Total 
personal  income  in  the  study  area  due  to  direct  project  employment  would  total 
$4.8  to  $6.5  million,  adding  1.5  to  3.5  percent  total  employment  in  the  study 
area.  Secondary  employment  as  a  result  of  the  project  would  create  about  168 
to  224  jobs  and  about  $1.8  to  $2.4  million  annually  in  personal  income  in  the 
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study  area.  Total  personal  income  would  increase  1  to  3  percent  above  levels 
without  the  project. 


Land  Use 
Alternative  1 

The  1,549-acre  permit  area  would  be  closed  to  all  activities  unrelated  to 
mining  for  the  life  of  the  operation.  As  a  result,  between  282  and  401  animal 
unit  months  (AUMs)  of  grazing  would  be  lost  temporarily.  The  postmining  land- 
scape would  contain  reduced  amounts  of  grassland  and  forest.  Under  a  worst- 
case  scenario,  7  acres  of  agricultural  land  in  Jefferson  County  and  between  10 
and  17  acres  of  agricultural  land  in  Lewis  and  Clark  County  would  be  converted 
to  residential  uses.  Land-use  conversions  of  this  magnitude  would  be  insigni- 
ficant to  agricultural  production  in  Jefferson  and  Lewis  and  Clark  counties. 

As  proposed,  the  mine  and  associated  facilities  would  disturb  a  total  of 
965  acres--887  acres  of  native  vegetation,  45  acres  of  cropland,  and  33  acres 
of  previously  disturbed  land.  About  357  acres  of  the  disturbance  area  (37 
percent)  would  not  be  returned  to  its  original  land  use.  Because  of  this, 
about  40-60  AUMs  of  grazing  would  be  lost  permanently,  and  other  agricultural 
uses  would  be  precluded  in  this  357-acre  area. 


Alternative  2  or  3  (Preferred) 

Impacts  under  alternative  2  would  be  the  same  as  those  listed  under 
alternative  1  with  the  exception  that  the  number  of  acres  permanently  lost 
would  be  reduced  to  the  162-acre  open  pit. 


Sociology 

Alternative  1,  2,  or  3 

Any  adverse  impacts  on  the  sociology  of  the  study  area  would  be  related 
directly  to  the  number  and  distribution  of  workers  moving  into  the  area. 
Assuming  the  projected  number  and  distribution  of  in-migrant  workers  presented 
in  the  demography  section  of  this  report,  the  only  anticipated  adverse  impacts 
on  the  sociological  environment  would  occur  in  community  services  (law 
enforcement  and  solid  waste  pickup)  in  rural  Jefferson  County. 

In  the  unlikely  event  that  a  disproportionate  number  of  workers  should 
move  to  and  reside  in  one  area  (for  example,  Eastgate  near  East  Helena) 
adverse  impacts  could  be  expected  in  education  and  other  community  services. 

Lewis  and  Clark  County  is  not  expected  to  suffer  any  adverse  effects  on 
the  sociological  environment.  Government  employment  dominates  the  demography 
and  social  life  of  this  county.  In  addition,  the  present  availability  of 
community  services  and  housing  is  sufficient  to  handle  project-related 
employees. 
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Recreation 
Alternative  1,  2,  or  3 

The  1,549-acre  permit  area  would  be  closed  to  the  public  for  the  life  of 
the  mine.  However,  the  surrounding  area  offers  diverse  and  abundant  recrea- 
tional opportunities,  so  this  aspect  of  the  project  is  insignificant. 


Cultural  Resources 
Alternative  1,  2,  or  3 

Six  historic  sites  would  be  destroyed  by  the  project.  Two  of  the  histor- 
ic sites,  the  Washington  Mine  and  the  Minah  Mine,  have  been  nominated  for 
listing  on  the  National  Register  of  Historic  Places.  Three  other  historic 
sites  would  not  be  directly  affected  by  the  project.  However,  the  sites  could 
be  affected  indirectly  by  added  vandalism  or  collecting  due  to  increased 
activity  in  the  area. 


Aesthetics  and  Noise 
Alternative  1 

The  project  would  be  visible  from  parts  of  the  Elkhorn  Mountains  to  the 
east,  as  well  as  Mount  Thompson  and  points  along  the  Occidental  Plateau  to  the 
southwest.  Noise  levels  would  increase  over  background  levels  due  to  project- 
related  equipment  and  traffic. 


Alternative  2  or  3  (Preferred) 

The  impacts  under  these  alternatives  would  be  the  same  as  under  alterna- 
tive 1,  except'  that  decreased  mine  traffic  would  result  in  reduced  noise 
level s . 


Comments  and 
Responses 


Letter  1--U.S.  Department  of  the  Interior,  U.S.  Geological  Survey 

Letter  2--Allen  R.  McKenzie 

Letter  3 — Montana  Chamber  of  Commerce 

Letter  4--Charles  Popovich 

Letter  5--U.S.  Department  of  Health  and  Human  Services 

Letter  6--U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  -  Jack  A. 
Mcintosh 

Letter  7--Helena  Area  Chamber  of  Commerce 
Letter  8--Tim  Byron 

Letter  9-U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service 
Letter  10-Steve  and  Teri  Johnsen 

Letter  11-Forest  Park  Water  Users  Assoc.  -  Richard  Chess 
Letter  12-Janet  Lyon 
Letter  13-Allen  R.  McKenzie 

Letter  14-Montana  Department  of  Natural  Resources  and  Conservation 
Letter  15-Montana  Department  of  Fish,  Wildlife  &  Parks  -  Glenn  R.  Phillips 
Letter  16-Montana  Department  of  Fish,  Wildlife  &  Parks  -  Robert  R.  Martinka 
Letter  17-U.S.  Department  of  the  Interior,  Bureau  of  Land  Management  -  John  A. 
Kwiatkowski 

Letter  18-U.S.  Environmental  Protection  Agency 

Letter  19-Lewis  and  Clark  County,  Board  of  County  Commissioners 

Letter  20-Galusha,  Higgins  &  Galusha  -  S.  Clark  Pyfer 

Letter  21-U.S.  Department  of  the  Interior,  Bureau  of  Mines 

Letter  22-Ray  H.  Breuninger 

Letter  23-Ronald  E.  Larsen 

Letter  24-Beverly  Beck  Glueckert 


Testimony  1--Walter  Johnson 
Testimony  2--Don  Jenkins 
Testimony  3--Bob  Marks 
Testimony  4--Russ  Cravens 
Testimony  5--Gene  Donaldson 
Testimony  6--Ray  Breuninger 
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Appendixes 


TECHNICAL  SUPPORT  APPENDIX  A 

Calculation  of  Storage  Available  in  the  Partially  Saturated  Zone 

Reference:    Vick,  Steven  G.    1983.    Planning,  Design  and  Analysis  of  Tailings 
Dams.    John  Wiley  and  Sons,  New  York.    Pages  274-277. 


Porosity  (n)  0.30 

Water  content  (w)  0.05 

Specific  retention  (SR)  0.20 

Zone  of  alluvial  material  100  acres 

Depth  to  water  80  feet 

Maximum  seepage  rate  (q)  14  gpm  =  23  AF/yr 


Maximum  seepage  time 


10  years  (project) 

5  years  (consolidation) 

1  year  (travel  time  through  liner 
14  years 


Maximum  volume  of  seepage  322  AF 

Total  pore  volume  2,400  AF 

Less  initial  water  content  -     400  AF 

Equals  maximum  storage  2,000  AF 

Storage  volume  at  SR  x  2,400  =  1,600  AF 

Less  initial  water  content  -    400  AF 

Permanent  storage  (Vr)  1,200  AF 

A  crude  estimate  of  the  time  (T)  required  to  reach  specific  retention 
moisture  content  below  the  impoundment  would  be: 

T  =  Vr/q 

=  1,200  AF  t  23  AF/yr 
=  50  years 
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TECHNICAL  SUPPORT  APPENDIX  B 

MONTANA   TUNNELS  PROJECT 

TAILINGS  DISPOSAL  FACILITY 
CALCULATION  OF  SEEPAGE  QUANTITIES 


(  NTS  ) 


Tailings 

Surface  Area  (106  sq.  ft) 

Average  Hydraulic 

Time 

Elevation 

and  Contributing  Factor  (F  ) 

Conductivity  (cm/sec) 

(Years) 

(ft) 

A2(F2)  A3(F3) 

K, 

K2 

K3 

3303 

1.3 

9  x  10"7 

(1.0) 

1 

3333 

1.123 

1.2 

7  x  10"7 

1  x  lO'6 

(.484) 

(.316) 

2.3 

3333 

1.123 

2.073 

4  x  10"7 

9  x  10"7 

(.332) 

(.648) 

4 

3410 

3.1 

1.9  0.3 

3  x  10"7 

9  x  10"7 

1  x  1CT6 

(.383) 

(.338)  (.037) 

7 

3460 

3.1 

1.9  2.6 

2  x  10"7 

3  x  10"7 

9  x  10~7 

(.408) 

(.230)  (.342) 

10 

3300 

3.1 

1.9  4.6 

1  x  10"7 

3  x  10"7 

8  x  10"7 

(.323) 

(.198)  (.479) 

FR  a        AR  for  n  *  1,  2,  3  (proportion  of  area  over  which  infiltration  occurs) 

A.  ♦  A,  +  A, 


Q  *  *~>     (F  )  (137,000)  (K  )  (i)       (total  infiltration  through  tailings) 
r    i        ■*  n 

i)>  I  where  i  — 1.0  (seepage  gradient) 

NOTES; 

1)  Total  Infiltration  Area  is  1.47  x  106  ft2  (137,000  m2). 

2)  Hydraulic  conductivities  (K  )  are  estimated  from  the  average  depth  of  each  zone.  A 

n  -6  -7 
maximum  value  of  K  a  2  x  10"   cm/sec  for  coarse  tailings,  and  a  minimum  of  1  x  10 

cm/sec  for  consolidated  tailings. 

3)  Infiltration  quantities  are  summarized  in  Figure  3.3. 
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TECHNICAL  SUPPORT  APPENDIX  C 


MONTANA  TUNNELS  PROJECT 
COMPARISON  OF  TAILINGS  FACILITY  CHARACTERISTICS 


(1) 


(2) 


(3) 


(4) 


(5) 


Tailings  Production 

(tpd) 
Solids  content  at 

discharge  (%) 
S.G.  of  tailings  solids 
Dry  density  after 

settling  and  drainage 

(lbs/ft3) 

3 

Design  dry  density  (lbs/ft  ) 
Coefficient  of  Consolidation 

(ft2/yr) 
Mean  annual  precipitation 

(ins) 

Mean  annual  potential 

evaporation  (ins) 
Surface  area  of  facility 

(acres) 

-  initial  (Yr  1) 

-  final 

Ratio  of  required  water  loss 
to  potential  evaporation 

-  initial  (Yr  1) 

-  final 


14,820 
28 

2.71 
63 


6,000        1,141        1,529  3,707 


90(80)* 
215 

15.4 

36 


55 
211 


5.2 
1.94 


50 


100 
215 

32 

49 


35 
120 


1.61 
0.47 


30 


2.75  2.6 
82  25 


53 
50 

17.7 

20 


75 
100 


3.36 
2.52 


60 

3.9 
100 


115 


21.5 


45 
45 


0.67 
0.67 


35 

3.1 
62 


125  94 
750  650 


22.2 


30.1 


162 
250 


0.86 
0.56 


(1)  Montana  Tunnels 

(2)  Jamestown  Mine,  California 

(3)  Key  Lake,  Saskatchewan 

(4)  Myra  Falls,  British  Columbia 

(5)  Gumuskoy,  Turkey  (Tailings  contains  100  ppm  cyanide) 
*  Anticipated  dry  density  80  lbs/ft^  at  Yr  1. 
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TECHNICAL  SUPPORT  APPENDIX  D 


DRAINAGE  AND  DIVERSION 

During  the  operational  phase  of  the  Montana  Tunnels  Project,  drainage 
within  or  passing  through  disturbed  areas  will  be  controlled  to  avoid 
water  quality  problems  and  to  avoid  adverse  affects  of  runoff  water 'on 
the  mining  and  ore  processing  operations.  The  objective  of  the 
drainage  and  diversion  plan  is  to  minimize  impacts  on  water  resources 
during  the  operation  and  to  provide  a  drainage  and  diversion  system 
that  can  easily  be  integrated  into  the  final  reclamation  plan.  All 
streams  except  one  within  the  permit  area  are  ephemeral  or 
intermittent.  The  only  stream  that  continuously  contains  water  is  Pen 
Yan  Creek  which  carries  drainage  from  abandoned  mines.  Elements  of  the 
drainage  and  diversion  plan  are  as  follows: 

1.  A  major  drainage  system  in  the  Pen  Yan  drainage  that  will 
transport  water  to  the  process  water  retention  pond  during 
the  operational  phase  and  ultimately  will  transport  water 
through  the  reclaimed  mine  area. 

2.  Diversion  of  runoff  waters  from  waste  dumps  into  the  Pen  Yan 
Creek  drainage. 

3.  Diversion  of  waters  from  the  Washington  mine,  Minah  mine  and 
the  Pen  Yan  drainage  to  the  process  water  retention  pond. 
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4.  A  complete  sediment  control  system  downstream  of  disturbed 
areas  that  will  prevent  sedimentation  in  natural  drainages 
in  the  area. 

The  general  plan  of  surface  water  drainage  and  diverson  is  shown  in 
Exhibit  II-l.  As  shown  on  the  exhibit,  runoff  water  will  be  diverted 
along  the  upper  (west)  edges  of  the  waste  dumps  and  will  be  transported 
to  the  Pen  Yan  Creek  drainage.  All  diversions  are  designed  to  carry 
runoff  from  the  100-year,  24-hour  precipitation  event.  A  typical  cross 
section  of  these  diversions  is  shown  in  Figure  11-11.  The  grade  and 
characteristics  of  the  diversions  are  summarized  in  Table  II-l. 
Diversions  will  not  be  needed  in  the  open-pit  area,  the  plant  area  or 
above  the  tailings  disposal  facility. 

The  major  natural  drainage  system  in  the  area  will  be  maintained,  but 
will  be  realigned.  The  Pen  Yan  drainage  and  the  upper  section  of  the 
Homestake  Creek  drainage  will  be  put  into  a  realigned  channel  to 
transport  runoff  through  the  waste  dump  area  as  shown  in  Exhibit  II-l. 
Diversion  culverts  are  shown  on  Exhibit  II-l  and  are  characterized  in 
Table  I I -2.  During  mining,  runoff  from  these  drainages  will  be 
diverted  to  the  process  water  retention  pond  for  use  in  the  milling 
cycle. 

The  other  water  control  measure  that  will  be  used  during  the  operation 
will  be  a  diversion  system  at  the  toe  of  the  waste  dumps.  These 
ditches  will  intercept  any  runoff  water  from  the  waste  dumps  and  divert 
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TABLE  II-2.    DIVERSION  CULVERT  CHARACTERISTICS* 


Discharge 

Horizontal       Culvert      Culvert      2  Estimated  Capacity 
Length,  L         Slope,       Diameter      Peak  Flow      of  Culvert - 
Culvert        feet  S         d,  inches        Qp,  cfs         Qc,  cfs 


CI1  200  0.20  18  45  55 

C21  700  0.20  24  76  175 


Notes:    *     Culverts  are  sized  using  Manning's  formula  for  a  circular 
section,  open-channel  flow. 

1)  Outlet  will  require  scour  protection;  culvert  size  is  based 
on  a  Manning's  "n"  of  0.011. 

2)  Peak  flow  for  100-year,  24-hour  event. 
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77 


the  water  to  a  series  of  sediment  control  ponds.  This  will  prevent  any 
runoff  of  water  into  natural  streams  in  the  area  and  will  intercept  any 
sediment  derived  from  the  waste  dumps.  During  placement  of  wastes  into 
dumps,  sediment  control  facilities,  including  the  diversions  and 
sediment  control  structures,  will  be  constructed  as  needed  to 
completely  control  runoff  and  sedimentation.  Locations  of  the  planned 
sediment  control  diversions  are  shown  in  Exhibit  I I - 1  and  design 
details  are  summarized  in  Table  II-3.  Sediment  control  diversions 
constructed  prior  to  the  final  diversion  system  will  have  a  smaller 
capacity.  A  typical  cross  section  of  the  sediment  control  ditches  is 
in  Figure  11-12. 

Peak  runoff  in  the  area  occurs  from  snowmelt  or  intense  spring  or  early 
summer  rainfall  events.  Peak  discharge  events  in  undisturbed  drainages 
were  estimated  using  the  method  described  by  Parrett  and  Omang  (1981). 
This  flow  estimation  technique  is  considered  applicable  to  undisturbed 
drainages.  For  runoff  from  disturbed  areas  the  SCS  (1977)  technique 
was  used  to  calculate  runoff  from  the  100  year-24  hour  precipitation 
event. 

All  diversions  will  be  constructed  and,  if  necessary,  riprapped  to 
provide  a  stable  channel  profile.  Most  of  the  diversions  are  in 
bedrock  or  in  coarse  granular  soils  and  erosion  is  not  expected  to  be  a 
problem. 
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Diversions  will  be  constructed  as  required  during  the  mining  operation. 
These  diversions  will  be  maintained  throughout  the  life  of  the  mine  and 
will  be  modified  as  necessary  to  ensure  the  diversions  are  stable.  All 
drainage  and  diversion  structures  will  be  constructed  to  avoid  the- 
accumulation  of  stagnant  water.  Upon  completion  of  the  mining 
operation,  the  diversion  and  drainage  system  will  be  integrated  into  a 
post-mine  diversion  and  drainage  system  as  described  in  the  RECLAMATION 
PLAN  section  of  this  permit  application. 
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600  copies  of  this  public  document  were  published  at  an  estimated  cost  of  $2.36 
per  copy,  for  a  total  cost  of  $1 ,41 6.00,  which  includes  $1 ,41 6.00  for  printing  and 
$.00  for  distribution. 


